suggest that the organism degrades glucose in a manner similar to the mechanism proposed for P. saccharophila by Entner and Doudoroff (1952) . Since the results of tracer experiments are incompatible with even the partial operation of the complete Emden-Meyerhof pathway, the absence of one or more of the hexose-phosphate enzymes is predicted. This report deals with experiments designed to inquire as to the presence of the hexosephosphate enzymes in Z. mobilis.
hydrogenase, but no demonstrable phosphohexokinase. The lack of isotope-mixing found in earlier studies is, thus, explained on an enzymatic basis.
Degradation of glucose and fructose by Zymomonas mobilis (Pseudomonas lindneri) results in an alcoholic-type fermentation (Kluyver and Hoppenbrouwers, 1931) . Tracer experiments DeMoss, 1951, 1953) suggest that the organism degrades glucose in a manner similar to the mechanism proposed for P. saccharophila by Entner and Doudoroff (1952) . Since the results of tracer experiments are incompatible with even the partial operation of the complete Emden-Meyerhof pathway, the absence of one or more of the hexose-phosphate enzymes is predicted. This report deals with experiments designed to inquire as to the presence of the hexosephosphate enzymes in Z. mobilis.
MATERIALS AND METHODS
Z. mobilis (ATCC 10988) was obtained from the American Type Culture Collection. The organism was grown as described previously (Gibbs and DeMoss, 1953) .
RESULTS AND DISCUSSION
To ensure the presence in active form of all the enzymes of the fermentative pathway, cell-free extracts (Hugo, 1954) were prepared by several methods (Table 1 ). The efficacy of the Hughespress extract dictated its utilization in the determination of phosphohexokinase, phosphohexoisomerase, aldolase, and glyceraldehyde-3-phosphate (G3P) dehydrogenase.
Phosphohexokinase activity was determined as (i) acid production manometrically by the release of CO2 from bicarbonate buffer, and (ii) decrease in acid-labile phosphorus. The results of the manometric analyses are presented in Table 2 . A similarly prepared extract of Escherichia coli was included as a control of the methodology. The slight activity exhibited by the Z. mobilis preparation can be ascribed to adenosine triphosphatase or phosphatase action. A significant decrease in acid-labile phosphorus was not observed, a result which leads to the conclusion that phosphohexokinase activity is not present.
By use of crude Hughes-press extracts, diphosphopyridine nucleotide (DPN) reduction was observed in the presence of glucose-6-phosphate (G6P), fructose-6-phosphate (F6P), or fructose-1, 6-phosphate (Fl , 6P) as shown in Fig. 1 . Since phosphohexokinase activity could not be demonstrated in these extracts, it is assumed that the DPN reduction is due to G6P-dehydrogenase. Prior incubation of F6P without DPN resulted in an increased rate of DPN reduction. DPN reduction in the presence of F6P indicates the presence of phosphohexoisomerase.
The slow rate of DPN reduction observed with Fl ,6P as substrate may be due either to the combined action of a phosphatase, phosphohexoisomerase, and G6P-dehydrogenase, or to the action of aldolase and G3P-dehydrogenase. The first alternative is eliminated by the results presented in Fig. 2 (Warburg and Christian, 1939) and of arsenate (Krebs, Rafter, and Junge, 1953) on DPN reduction were determined with Fl ,6P as substrate. Figure 3 shows that arsenate doubles the rate of DPN reduction, whereas iodoacetate effects an inhibition (44%). These 
